A Gram-stain-negative, strictly aerobic, yellow-pigmented, non-gliding, oval to rod-shaped bacterial strain, designated JB01H24
The family Flavobacteriaceae, one of the main phyletic lines within the phylum Bacteroidetes, was proposed by Jooste [1] , subsequently validated by Reichenbach [2] and further described by Bernardet et al. [3, 4] . At the time of writing, the family Flavobacteriaceae contains 141 genera (http:// www.bacterio.net). In the course of a study on microbial communities in the Ross Sea, Antarctica, a novel bacterium, designated JB01H24
T , was isolated from surface sediment. Preliminary 16S rRNA gene sequence analysis indicated that stain JB01H24
T was affiliated to the family Flavobacteriaceae and closely related with the members of the genus Gillisia. The aim of the present paper was to determine the exact taxonomic position of strain JB01H24
T by using a polyphasic taxonomy approach.
The surface sediment was collected from the Ross Sea, Antarctica (165 34' 9.84" E, 77 35' 17.88" S) at a depth of 774 m in February, 2015. Strain JB01H24
T was isolated by means of the standard dilution plating method on Marine Agar 2216 (MA; BD Difco) at 4 C for 20 days, and routinely cultivated on MA or in Marine Broth 2216 (MB; BD Difco) at 25 C for 4-6 days. The purified strain was stored in 20 % (v/v) glycerol at À80 C and as lyophilized cells in vacuum ampoules. Two type strains of the type species of the related genus, Gillisia limnaea DSM 15749 T (purchased from DSMZ) and Salinimicrobium catena CGMCC 1.6101 T (purchased from CGMCC), were used as references for physiological characterization and fatty acid analysis.
Genomic DNA of strain JB01H24
T was extracted according to the method described previously [5, 6] . The 16S rRNA gene was amplified by PCR using 27F and 1492R primers. After purification, amplified products were ligated into the PCR2.1 vector and were subsequently sequenced by Majorbio. An almost-full-length 16S rRNA gene sequence was obtained and aligned in EzBioCloud (www.ezbiocloud.net) [7] . Phylogenetic trees were reconstructed using MEGA 7.0.25 [8] with neighbour-joining, maximum-likelihood and minimum-evolution methods, respectively, using the Kimura two-parameter model [9] and bootstrap analysis (1000 replicates). T (94.0 %), and lower similarities (<94.0 %) to all other hits in EzBioCloud database. All the phylogenetic trees reconstructed with neighbour-joining, maximum-likelihood and minimumevolution algorithms indicated that strain JB01H24 T formed an independent lineage within the family Flavobacteriaceae and was closely related to the genera Gillisia and Salinimicrobium (Fig. 1) .
After incubating on MA at 25 C for 4 days, exponentially growing colonies and cells of strain JB01H24
T were observed by naked eye and transmission electron microscope (H7650; Hitachi), respectively. Gram staining was performed using a Gram stain kit (HKM) according to the manufacturer's instruction. Growth under anaerobic conditions was tested by deep-stab cultivation [10] and in an anaerobic pouch (MGC; Mitsubishi). Gliding motility was investigated according to Bowman [11] . Growth at 4, 10, 15, 20, 25, 30, 36, 42 and 47 C was observed by naked eye in 216L medium (sodium acetate 1 g, NH 4 NO 3 0.2 g, sodium citrate 0.5 g, nutrient broth medium 0.5 g, peptone 10 g, yeast extract 2 g, seawater 1 L, pH 7.5) for up to 2 weeks. Growth in 216L medium buffered with 100 mM sodium citrate (pH 5.0 and 5.5), 100 mM Na 2 HPO 4 /NaH 2 PO 4 (pH 6.0, 6.5, 7.0, 7.5 and 8.0), 100 mM Na 2 CO 3 /NaHCO 3 (pH 8.5, 9.0, 9.5 and 10.0) and 100 mM Na 2 HPO 4 /NaOH (pH 10.5) was tested at 25 C. The pH values were adjusted before sterilization and verified after autoclaving. Growth in different NaCl concentrations (0, 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 15 and 18 %, w/v) was investigated in 216L medium, dissolved with double distilled water instead of seawater, at 25 C for more than 2 weeks. Oxidase activity was determined by using an oxidase detection kit (HKM). Catalase activity was determined by mixing a loopful of bacteria with a drop of 3 % H 2 O 2 solution [12] . The presence of flexirubin-type pigments was determined as described previously [13] . Hydrolysis of casein, cellulose, Tween 20 and 80, tyrosine, starch and xylan was tested according to the methods described previously [12, 14] . Enzyme activities and other biochemical tests were investigated by using API ZYM, 20E and 20NE kits (bioM erieux), and utilization of various substrates was tested by using Biolog GEN III microplates according to the instructions of the manufacturer, with the modification of adding sea salt to 3 % (w/v) in all tests. The phenotypic features of strain JB01H24
T and reference strains are presented in Table 1 , in Fig. S1 (available in the online version of this article) and in the genus and species descriptions. Specifically, strain JB01H24
T grew at temperatures up to 40 C, while all the seven type strains of the genus Gillisia could grow only at less than 31 C (Table 1) .
To determine the fatty acid composition, biomass of strain JB01H24 T , Gillisia limnaea DSM 15749 T and Salinimicrobium catena CGMCC 1.6101 T were collected from the third quadrants on MA, cultured at 25 C for 5 days. Cellular fatty acids were saponified, methylated and extracted using the standard protocol of the Sherlock Microbial Identification System (MIDI) and identified by gas chromatography (model 7890A; Hewlett Packard) using the Microbial Identification software package with the Sherlock MIDI 6.1 system and the Sherlock Aerobic Bacterial Database (TSBA 6.1). The major fatty acids (>5 %) of strain JB01H24
T were iso-C 15 : 0 (20 %), summed feature 3 (13.8 %, comprising C 16 : 1 !6c and/or C 16 : 1 !7c), anteiso-C 15 : 0 (12.4 %), iso-C 15 : 1 G (10.4 %) and summed feature 9 (9.5 %, comprising iso-C 17 : 1 !9c and/or 10-methyl C 16 : 0 ). According to Table 2 , strain JB01H24
T could be clearly differentiated from the related genera Gillisia and Salinimicrobium by the absence of C 17 : 0 2-OH, iso-C 16 : 0 3-OH and iso-C 17 : 0 3-OH.
Cell biomass for analyses of polar lipids and quinones was collected from culture incubated for 5 days at 25 C in MB. Polar lipids of strain JB01H24
T were extracted in accordance with the procedure of Minnikin et al. [15] , separated by two-dimensional TLC (silica gel 60 F254; Merck) using chloroform/methanol/water (65 : 25 : 4, v/v) for the first dimension and chloroform/acetic acid/methanol/water (80 : 18 : 12 : 5, v/v) for the second dimension, and identified by using the method described by Tindall et al. [12] . The polar lipids of strain JB01H24
T comprised phosphatidylethanolamine, one unidentified aminophospholipid, two unidentified aminolipids, and seven unidentified lipids (Fig.  S2) . The major components L2 (absent in the genus Gillisia [16] ) and L6 (absent in the genus Salinimicrobium [17] [18] [19] ) could be used to differentiate strain JB01H24
T from the genera Gillisia and Salinimicrobium.
Respiratory quinones of strain JB01H24
T were extracted and analysed by using HPLC (Agilent 1200; ODS 250Â4.6 mmÂ5 µm; flowing phase, methanol : isopropanol 2 : 1; flow rate, 1 ml min À1 ) according to the methods described previously [20, 21] . The only respiratory quinone of strain JB01H24
T was menaquinone-6, which is the only or major respiratory quinone in all members of the family Flavobacteriaceae [4] .
To determine the G+C content of strain JB01H24 T , genome DNA was degraded and the resultant nucleotides were analysed by using HPLC (UltiMate 3000; Dionex) as described by Mesbah et al. [22] . The DNA G+C content of strain JB01H24 T was 42.4 mol%, distinctly higher than those of Gillisia type species (32.0-37.6 %).
According to the results of sequence alignment and phylogenetic analysis, strain JB01H24
T was closely related to the type strains of Gillisia and Salinimicrobium, but it seems inappropriate to assign strain JB01H24
T to either of these genera (Fig. 1) . Moreover, strain JB01H24
T was readily distinguishable from the type strains of the genera Gillisia and Salinimicrobium based on differences in some phenotypic and chemotaxonomic characteristics, especially G+C content, fatty acid profile and polar lipid composition. Therefore, strain JB01H24
T is considered to represent a novel species of a new genus within the family Flavobacteriaceae, for which the name Antarcticibacterium flavum gen. nov., sp. nov. is proposed.
DESCRIPTION OF ANTARCTICIBACTERIUM GEN. NOV.
Antarcticibacterium (Ant.arc.ti.ci.bac.te¢ri.um. L. adj. antarcticus southern, Antarctic; L. neut. n. bacterium a small rod; N.L. neut. n. Antarcticibacterium an Antarctic rod, a bacterium isolated from the Antarctic).
Gillisia limnaea DSM 15749 T (JH594606)

Gillisia hiemivivida IC154 T (AY694006)
Gillisia sandarakina IC148 T (AY694007)
Gillisia illustrilutea IC157 T (AY694008)
Gillisia myxillae UST050418-085 T (DQ202393) Cells are Gram-stain-negative, aerobic, non-gliding, oval to rod-shaped. Catalase-and oxidase-positive. Nitrate reduction is positive. Flexirubin-type pigments are absent. The major fatty acids are iso-C 15 : 0 , summed feature 3, anteiso-C 15 : 0 , iso-C 15 : 1 G and summed feature 9. The major polar lipids are phosphatidylethanolamine, seven unidentified lipids, two unidentified aminolipids and an unidentified aminophospholipid. The only ubiquinone is menaquinone-6. The genus is a member of the family Flavobacteriaceae, phylum Bacteroidetes. The type species is Antarcticibacterium flavum.
DESCRIPTION OF ANTARCTICIBACTERIUM FLAVUM SP. NOV.
Antarcticibacterium flavum (fla¢vum. L. neut. adj. flavum yellow, the colour of colonies or pigment).
In addition to the characteristics given in the genus description, cells are 0.6-0.9 µm in width and 1-2 µm in length. Colonies are yellow, circular, convex, semitransparent, with entire margins, and approximately 1 mm in diameter after 5 days cultivation on MA at 25 C. Growth occurs at 4-40 C (optimum [25] [26] [27] [28] [29] [30] C), at pH 7.0-9.0 (optimum 7.5-8.0), and in the presence of 0-8 % NaCl (optimum 3 %, w/v). Positive for hydrolysis of Tween 20 and 80. Negative for hydrolysis of starch, casein, xylan, cellulose and L-tyrosine. Using API ZYM strips, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphoamidase, a-glucosidase; weakly positive for N-acetyl-b-glucosaminidase; negative for a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase, a-fucosidase. Using API 20E and 20NE strips, positive for b-galactosidase, bglucosidase, reduction of nitrate; weakly positive for acid production from melibiose and arabinose; negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease, tryptophan deaminase, gelatinase, acid production from glucose, mannitol, inositol, sorbitol, rhamnose, sucrose and amygdalin, production of H 2 S, indole and Anaerobic growth
Hydrolysis of: [23] . †Different from Roh et al. [16] . ‡Different from van Trappen et al. [23] . §Different from Ying et al. [27] .
||Data from genome sequencing results, collected from NCBI Genome database. As indicated by Montero-Calasanz et al. [31] summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include peaks with discrete ECLs as well as those where the ECLs are not reported separately. Summed feature 3 was listed as C 16 : 1 !6c and/or C 16 : 1 !7c; summed feature 4 was listed as iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; summed feature 9 was listed as iso-C 17 : 1 !9c and/or 10-methyl C 18 : 0 .
